Introduction:More frequent dosing with decreasing time intervals between injections of pegylated interferon in the treatment of HCV genotype 4, to our knowledge, was not tested before. The purpose of reducing the intervals between doses particularly in the first 12 weeks is to decrease the peak/trough ratio of the blood concentration of interferon in order to give no chance for the virus to recover. Therefore, the aim of this study is to explore the effect of such frequent dosing in the first 12 weeks as a trial to increase the response rates of our Egyptian patients with HCV genotype 4. Materials and methods: This study includes 28 Egyptian patients, discovered to have chronic hepatitis C genotype 4 infection within 1-11 years before enrolling to study. They include 17 males and 11 females with mean age 41.57. Patients with active HCV infection without any vascular or parenchymatous decompensation were given pegasys 180µg every 5 days and ribavirin according the weight (800-1400 mg/day) for the first 4 injections. PCR is then done. Those with RVR (negative PCR after 4 th injection) were treated in usual way with pegasys given every week. Those with detectable HCV RNA continued in the same way as first month for 12 injections. PCR was then repeated. Those showing EVR continued treatment in the usual way. Those with partial or slow EVR (detected HCV but viral load decreased at least 2 logs) continued as first month for 24 injections. Those with non EVR stopped treatment. All other patients continued treatment till 48 injections. Reevaluation was done at end of treatment and after 6 and 12 months of end of treatment. Results: Rapid virological response with disappearance of HCV RNA after 4 injections of treatment was detected in 14 cases (50%) in whom treatment in usual way continued till the end of 48 weeks. Additional 8 patients (28.6%) showed disappearance of HCV after 12 weeks of treatment to reach total of 22 cases (78.6%) in whom treatment in usual way continued till the end of 48 weeks. Three patients showed 2 log reduction of viral load continue treatment per protocol while 3 patients showed less viral load reduction were withdrawn from treatment. Additional 2 patients showed disappearance of HCV RNA at 24 weeks of treatment to reach a total of 24 patients (85.7%) the patient showing positive RNA stopped treatment. All those patients continuing treatment to 48 weeks remain negative for HCV RNA at end of treatment. Therefore, the ETR is 85.7% using this frequent dose administration of pegylated interferon. Only one patient relapse at week 72 (after 6 months of end of treatment). Thus, the SVR occurred in 23/28 patient (82.14%). Dose reduction was done for Ribavirin in 3 cases during treatment due to clinically significant decrease in the hemoglobin levels, all showed SVR. No reduction of interferon dose was commenced. General side effects were as usual and controlled with paracetamol. Conclusion: It is concluded that the use of more frequent peginterferon is associated with the best SVR in genotype 4, and whenever possible this strategy can be used particularly in patients with early disease as indicated by absence of sever hepatic or hematological abnormalities.
Introduction
HCV is endemic in most regions of the world and has an estimated global prevalence as high as 3%, affecting up to 170 million people worldwide (1) . Although certain regions, such as northern Africa and the eastern Mediterranean, including Egypt, have a very high prevalence of HCV infection relative to other areas, it is currently the most common chronic blood-borne infection in the USA with a prevalence of approximately 1.3%, leading to chronic liver disease in an estimated 3.2 million individuals (4) .Also, chronic HCV infection is a major source of liver-related morbidity and mortality, resulting in progressive liver disease, cirrhosis and HCC in many individuals and HCV-associated liver failure is the leading indication for liver transplantation, accounting for 40-50% of all liver transplants in the USA (2, 3) . Chronic HCV is a major public health problem in Egypt and, more than 90% of patients were genotype 4 (23) . Early treatment of chronic HCV patients will markedly reduce progression to cirrhosis, decompensated disease and hepatocellular carcinoma (24) .
Combination therapy with either peg-IFN-α-2a or peg-IFN-α-2b and ribavirin (RBV) currently remains the gold standard in the treatment of chronic HCV infection (5, 6) .Despite advances in IFN-based therapy over the last 14 years, the ability to achieve a sustained virologic response (SVR), defined by the suppression of HCV RNA to undetectable levels on treatment and 6 months following completion of therapy, is limited to approximately 50% of patients in all genotypes (7, 8) .The initial landmark clinical trial of combination peg-IFN and RBV for chronic hepatitis C reported an SVR in up to 52% of patients with genotype 1 infection following a 48-week course of therapy, while genotype 2 and 3 patients achieved an SVR in as many as 84% of patients with a shorter duration of therapy of 24 weeks (9, 10, 11) . The use of weightbased RBV in the treatment of genotype 1 infection is well-established and is superior to flat-dose administration, as demonstrated in a large prospective clinical trial (12) . By contrast, a higher RBV dose or weight-based dosing does not have a significant impact on efficacy in genotype 2 or 3 infection (13) . In patients with detectable HCV RNA at week 12, who proceed to clear HCV RNA by week 24, known as 'slow responders', prolonging the period of complete viral suppression by extending the course of therapy to 72 weeks may have a favourable impact on the rate of SVR and should be considered in these individuals (14) (15) (16) , although, one recent prospective study did not demonstrate a significant advantage with an extended treatment duration (17) .Many studies suggest that individualization of peginterferon/ribavirin treatment for chronic hepatitis C based on responses during the first 12 weeks of therapy can improve virologic outcomes (18) (19) (20) . For example, patients with genotype 1/4 HCV and a rapid virologic response (i.e., undetectable HCV RNA after 4 weeks of treatment) may be able to reduce the standard duration of peginterferon/ribavirin treatment from 48 to 24 weeks without compromising sustained virologic response (SVR) rate (1, 2) , thereby reducing costs and treatment-related adverse events. By contrast, patients who exhibit a slow virologic response after 12 weeks of treatment may benefit from extended-duration therapy to improve the chance for SVR (20) (21) (22) .
More frequent dosing with decreasing time intervals between injections of pegylated interferon, to our knowledge, was not tested before. The purpose of reducing the intervals between doses particularly in the first 12 weeks is to decrease the peak/trough ratio of the blood concentration of interferon in order to give no chance for the virus to recover. Therefore, the aim of this study is to explore the effect of such frequent dosing in the first 12 weeks as a trial to increase the response rates of our Egyptian patients with HCV genotype 4.
Materials and methods:
This study includes 28 Egyptian patients, discovered to have chronic hepatitis C genotype 4 infection within 1-11 years before enrolling to study. They include 17 males and 11 females with meanage of 41.57 years. Exclusion Criteria: clinical or biochemical evidence of hepatic decompensation or portal hypertension, history of severe psychotic disorder, disturbed thyroid function, Hb <12mg /dl, platelets <100,000/ mm 3 , WBCs < 1500/ cmm, the presence of autoimmune disease, history of organ transplantation, viral therapy or immunosuppressive drugs, history of previous antiviral treatment of HCV, any major medical illness including cardiac, pulmonary, renal, or neurological diseases and non-willing to complete the study. All Patients were subjected to the following 1-Thorough medical evaluation including history taking, general and abdominal examination with special stress for manifestations of chronic liver disease or other medical illness. 
Results:
This study included 28 Egyptian patients; the sex and age are plotted in tables 1 and 2. Rapid virological response with disappearance of HCV RNA after 4 weeks of treatment was detected in 14 cases (50%) in whom treatment in usual way continued till the end of 48 weeks. Additional 8 patients (28.6%) showed disappearance of HCV after 12 weeks of treatment to reach total of 22 cases (78.6%) in whom treatment in usual way continued till the end of 48 weeks. Three patients showed 2 log reduction of viral load continue treatment per protocol while 3 patients showed less viral load reduction were withdrawn from treatment. Additional 2 patients showed disappearance of HCV RNA at 24 weeks of treatment to reach a total of 24 patients (85.7%), the patient showing positive RNA stopped treatment. All those patients continuing treatment to 48 weeks remain negative for HCV RNA at end of treatment. Therefore, the ETR is 85.7% using this frequent dose administration of pegylated interferon. Only one patient relapse at week 72 (after 6 months of end of treatment). Thus, the SVR occurred in 23/28 patient (82.14%)
The biochemical and hematological response to treatment are shown in the last 6 tables.Dose reduction was done for Ribavirin in 3 cases during treatment due to clinically significant decrease in the hemoglobin levels, all showed SVR. No reduction of interferon dose was commenced. General side effects were as usual and controlled with paracetamol.
Discussion:
Among the pretreatment factors that may influence the response to therapy in HCV, the HCV genotype and (to a lesser extent) HCV RNA level will most accurately predict whether the patient will attain a SVR. Multiple studies have shown that patients with genotype 2 or 3 HCV clearly have better SVR rates than those with genotype 1 HCV. Additional data have shown that patients also have more favorable SVR response rates if they have "low" baseline HCV RNA levels (less than 2 x 10 6 copies/ml or 800,000 IU/ml) (25, 26, 27) .
The specific regimen used and the duration of therapy will also affect SVR rates. With respect to treatment duration, available data suggest that patients with genotype 1 HCV have better SVR rates with 48 weeks of therapy than with 24 weeks, whereas patients with genotypes 2 and 3 have a similar SVR rates with 24 or 48 weeks of therapy (25, 28) .
In 2009, investigators identified a genetic polymorphism at the IL28B gene encoding interferon-lambda-3 and reported its association with spontaneous clearance of the virus during acute infection as well as with treatment responses to interferon-based HCV therapy for genotype 1 infection. The distribution of IL28B alleles explains part of the variability in treatment responses observed among different racial groups. The CC genetic variant in particular is correlated with favourable treatment response and a 5.2-fold greater likelihood of SVR than with other variants (29, 30) . In this study, decreasing time intervals between injections of pegylated interferon was conducted in the first 4-24 weeks, according the viral response, to decrease the peak/trough ratio of the blood concentration of interferon. This might not allow the virus to recover. The study included 28 Egyptian patient with HCV genotype 4 in whom the average sustained response rate is around 50% using the standard regimens of pegylated IFN and ribavirin (31) (32) (33) (34) (35) (36) . Patients of this study were chosen thoroughly without showing any signs of parenchymatous or vascular hepatic or haematological derangements to allow using of more frequent interferon doses. All patients were treated according the protocol with no major adverse events to be withdrawn from treatment. Few patients showed reduction of haemoglobin in whom the dose was reduced and all showed sustained virological response.
The SVR occurred in 23/28 patient (82.14%) which is the highest response rate seen in HCV genotype 4 in all studies mentioned before. The study populations were homogenous and did not show any signs of severe liver disease and were able to continue treatment throughout the study.
It is concluded that the use of more frequent peginterferon is associated with the best SVR in genotype 4, and whenever possible this strategy can be used particularly in patients with early disease as indicated by absence of sever hepatic or hematological abnormalities.
It is recommended from this study to increase the frequency of interferon doses in those with no hepatic or hematological derangements in order to increase the SVR rate and to avoid the retreatment with additional oral antivirals which have the potentials of more costs, more side effects and development of viral resistance. Also, future studies in those with more advanced liver disease might be tried, even with 6-day's intervals.
